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Sirs: Narcolepsy is a disorder with
two key symptoms: excessive day-
time sleepiness and cataplexy (sud-
den attacks of paralysis triggered
by emotions) [4].As cataplexy is
the only specific symptom,it is
paramount to detect it correctly,so
an objective diagnostic tool would
be most welcome.
Hungs etal.applied high fre-
quency repetitive transcranial
magnetic stimulation (rTMS) over
the motor cortex in three narcolep-
tic patients and eight healthy con-
trols [2].rTMS resulted in a tran-
sient loss of voluntary muscle
activity in all three patients,but
not in the controls.Unfortunately,
the rTMS settings used were out-
side internationally accepted safety
limits with respect to stimulus du-
ration and intensity [6].Here,we
aimed to replicate the findings us-
ing adjusted rTMS settings within
these limits.
We studied two female (age 31
and 36 years) narcoleptics with
daily cataplectic attacks,both par-
tial and complete,and eight healthy
controls (mean age 39.6±18.9
years,4 women).All patients gave
informed consent,and the study
was approved by the local ethical
committee.Patients were medica-
tion-free for three weeks.rTMS was
performed with a figure-of-eight
coil over the left hemisphere,at the
‘hotspot’of the first dorsal in-
terosseus muscle (FDI).EMG was
recorded bilaterally from the FDI.
Subjects contracted both FDIs at
about 20% of maximal voluntary
force,using the EMG signal as vi-
sual feedback from 2 seconds be-
fore stimulation to 8 seconds after-
wards.We kept close to the
stimulation parameters used by
Hungs etal.[2],but shortened the
stimulus trains to remain within
safety limits [6].We stimulated at
20 Hz for 1.5 seconds at an inten-
sity of 110% of the resting motor
threshold.rTMS trains were re-
peated three times,with one-
minute intervals.
Suprathreshold rTMS during ac-
tive muscle contraction resulted in
extensive movements of the right
arm,which startled several sub-
jects,even though they had been
warned of this possibility.In Fig.1,
three representative EMG traces
during rTMS are shown.We did
not find any cessation of voluntary
EMG activity after rTMS in the two
narcoleptic patients (Fig.1A) or
seven controls (Fig.1B).However,
one 24-year-old healthy man con-
sistently showed an abrupt diminu-
tion of EMG activity in the con-
tralateral FDI after the rTMS train,
which lasted for about 2 seconds
(Fig.1C).
Our findings show that the ces-
sation of EMG activity after rTMS
is apparently not restricted to pa-
tients with cataplexy,and is there-
fore likely to be a physiological
phenomenon.As the response was
restricted to one side of the body
and did not habituate,it cannot be
regarded as part of the startle re-
flex.Still,startling might have
caused the subject to cease the vol-
untary activation of the muscle.
Another theoretical explanation is
that the cessation of EMG activity
represents a form of motor inhibi-
tion perhaps similar to the ‘silent
period’occurring after single-pulse
TMS.One study reported that
rTMS with trains of 20
suprathreshold stimuli at 15 Hz in-
creased the duration of the silent
period when compared to single-
pulse TMS [5].
The differences between our
findings and those of Hungs etal.
might conceivably be due to med-
ication effects.In the latter study,
patients had been free from anti-
cataplectic drugs for only 3 days.
Short-term medication withdrawal
can result in severe increases in
cataplexy [1],and this may have led
to a general increase in cataplexy
frequency,and perhaps to cata-
plexy attacks triggered by the emo-
tion linked to the uncomfortable
TMS.Furthermore,it has been re-
ported that clomipramine,one of
the most potent anti-cataplectic
agents,by itself alters the excitabil-
ity of the motor cortex [3],so it is
possible that short-term with-
drawal may induce profound alter-
ations in cortical excitability.
The explanations mentioned
above might account for the exis-
tence of brief muscle atonia after
rTMS,but do not invalidate our
main finding that rTMS induced
EMG depression is not specific for
narcolepsy/cataplexy,and is likely
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Fig. 1 Representative EMG registrations. Upper traces show EMG from the left
FDI, lower traces from the right FDI. AEMG trace before and after a 1.5 second train
of 20 Hz rTMS at 110 % of resting motor threshold in a medication-free narcoleptic
patient with clear-cut cataplexy. No cessation of voluntary EMG activity is seen. BA
similar EMG trace is observed for a control patient. CEMG trace in another healthy
control subject. Here, voluntary EMG was clearly suppressed for about 2 seconds af-
ter the rTMS burst
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to have little or no diagnostic
value.Furthermore,we would like
to stress adherence to safety re-
strictions posed on frequency and
duration of rTMS [6].
■ Acknowledgement S.Overeem is sup-
ported by a Veni grant from the Nether-
lands Organisation for Scientific Research
(grant no.916.56.103).B.R.Bloem and M.
Bakker were supported by the ‘Internation-
aal Parkinson Fonds’.
References
1. Hishikawa Y,Shimizu T (1995) Physiol-
ogy of REM sleep,cataplexy,and sleep
paralysis.Adv Neurol 67:245–271
2. Hungs M,Mottaghy FM,Sparing R,
Zuchner S,Boroojerdi B,Topper R
(2000) RTMS induces brief events of
muscle atonia in patients with nar-
colepsy.Sleep 23:1099–1104
3. Manganotti P,Bortolomasi M,Zanette
G,Pawelzik T,Giacopuzzi M,Fiaschi A
(2001) Intravenous clomipramine de-
creases excitability of human motor
cortex.A study with paired magnetic
stimulation.J Neurol Sci 184:27–32
4. Overeem S,Mignot E,van Dijk JG,
Lammers GJ (2001) Narcolepsy: clinical
features,new pathophysiologic insights,
and future perspectives.J Clin Neuro-
physiol 18:78–105
5. Romeo S,Gilio F,Pedace F,Ozkaynak S,
Inghilleri M,Manfredi M,Berardelli A
(2000) Changes in the cortical silent
period after repetitive magnetic stimu-
lation of cortical motor areas.Exp Brain
Res 135:504–510
6. Wassermann EM (1998) Risk and safety
of repetitive transcranial magnetic
stimulation: report and suggested
guidelines from the International Work-
shop on the Safety of Repetitive Trans-
cranial Magnetic Stimulation,June
5–7:1996.Electroencephalogr Clin
Neurophysiol 108:1–16